t r a c t
The data presented in this article regroup characterisation of organic matter and nutritional composition of 42 organic wastes and residues usually used as substrates for anaerobic digestion. Those wastes have different origins from agro-industrial, agricultural and urban sectors in France including: algae, slaughterhouse waste, fat, food waste, fruits and vegetables residues, green waste, slurry, manure, wastewater treatment plant sludge and agricultural residues. The properties of organic matter are distinguished between global parameters (pH, total solids, volatile solids, COD and BMP), organic matter fractionation (biochemical and Van Soest) and the main nutrients content (N, P, K, Mg, Ca and S). 
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Subject area
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Value of the data
This data article provides a large characterisation of 42 organic waste and residues from France used for anaerobic digestion process.
This data article focuses on characteristics useful to design anaerobic digestion and to predict biogas production and digestate characteristics according to substrate incorporation.
The present data will be useful for comparison with other researches and for future studies in order to make correlations between physico-chemical and biochemical or nutritional characteristics. Table 1 listed the 42 organic waste and residues characterised in this article. Table 2 shows global characteristics of 42 organic waste and residues including pH, total solids (TS), volatile solids (VS), chemical oxygen demand (COD) and the biochemical methane potential (BMP).
Data
Two kinds of organic matter fractionation data are shown in Table 3 . On the one hand, the biochemical fractionation discriminates organic matter into lipids, proteins and carbohydrates and on the other hand the Van Soest fractionation describes water and neutral detergent soluble organic matter (SOL), hemicellulose-like fractions (HEM), cellulose-like fractions (CEL), lignin-like fractions (LIG). Fig. 1 shows tri-plots graphics of both methods results which help to identify the global fractionation data of each studied waste. Table 4 shows data of nitrogen, phosphorus, potassium, magnesium, calcium and sulphur of 42 organic waste and residues expressed on wet weight basis (WW). These measurements were performed on the extracted or dissolved phases depending of total solids content of waste.
Figs. 2, 3 and 4 show hierarchical clustering classifications performed using software R 3.4.3 (cluster and FactoMineR packages). All characteristics values units were expressed on total solids basis (g.kgTS À 1 or NLCH 4 .kgTS À 1 ), excepted for TS (g.kgWW À 1 ) and pH (pH units).
Dendogram obtained from all characteristics (Fig. 2) shows two main classes depending on total solids content (liquid versus solid substrate). When the statistical analysis is performed only on BMP values (Fig. 3) , substrates with high BMP content (mainly high fat content substrates) are classified separately of low BMP content substrates. Latter, among low BMP content substrates, a classification between very low BMP (average of 227 NLCH 4 .kgTS À 1 ) corresponding mainly to substrates already degraded (slurry, sludge, …) and average BMP (average of 462 NLCH 4 .kgTS À 1 ) corresponding to raw substrates. Finally, the analysis performed on NPK characteristics (Fig. 4) shows initial first stage of classification between substrates with high nutrient contents (mainly animal residues, sewage sludge and slurry) and those with low nutrient contents (mainly high carbohydrate content substrates). Latter, among high nutrient content substrates, a classification between high nitrogen content substrates (as blood), high K content substrates (as slurry) and high P content substrates (as sewage sludge) may be assessed. SOL -water and neutral detergent soluble, HEM -hemicellulose-like, CEL -Cellulose-like, LIG -Lignin-like. Table 1 . Holocellulose is the sum of hemicellulose-like and cellulose-like fractions. 
Experimental design, materials and methods
Collection and preparation of samples
The 42 wastes and residues were collected from different agro-industrial, agricultural or urban sources. The solid substrates followed a method of quartering in order to obtain a representative sample. The sampled solids were separately ground into liquid nitrogen to a size of around 1-3 mm to obtain a homogenous sample. Floating solids from municipal WWTP grease were separated, and then it was mixed with the liquid phase before sampling to increase the homogeneity. Each substrate was stored at -20°C prior to analysis.
Physicochemical and biochemical analysis
pH was measured directly on liquid samples. For solid samples, 60 g of sample were diluted in 300 ml of water, agitated during 1 h and pH was measured after 3 h of decantation. TS, VS and COD were determined following standard methods (EN12880-12879, NF T90-101).
Biochemical methane potential (BMP) was determined as described by Fisgativa et al. [1] . Measurements were made in triplicate using hermetically closed 572 ml-bottles, mixing 40 ml of inoculum and 1-95 g of liquid substrate or ground substrate in the case of solid sample, to raise a 1 gVS inoculum:1 gVS substrate ratio. The inoculum was obtained from a well-established anaerobic digester (100 L) acclimated to degrade pig slurry supplemented with horse feed. The bottles were incubated at 38°C for about 40 days. Daily pressure measurements enabled quantification of biogas production. Biogas was then sampled to determine CH 4 concentration using a gas chromatography equipped with an electron capture detector (Agilent Technologies, 6890N, USA) according to the method as described by Lucas et al. [2] .
Organic matter fractionation was performed in two ways: the total lipids, proteins and carbohydrates fractionation (biochemical fractionation) and the Van Soest fractionation. To determine lipids content, a nuclear magnetic resonance (NMR) measurement was performed as described by Picard et al. [3] . The analysis was carried out on the solid fraction after it was dried at 38°C until constant weight and grounded at 1.5 mm. In brief, lipids measurements were performed with a low field NMR operating at a frequency of 10 MHz using a Brucker spectrometer Minispec MQ 10. About 1.5 g of dried sample was placed in a 30 mm-diameter NMR tube with an approximate height of 10 mm. The calibration equation of the NMR apparatus was calculated with four reference tubes filled with different heights of colza oil (CAS 8002139) between 1 and 10 mm. For each sample and for each reference tube, the free induction decay was measured for about 45 s using a relaxation delay of 3 s and 9 scans accumulation. Lipid content was then calculated on the basis of a simple linear regression [4] . Protein content was calculated using the nitrogen content as described by Dintzis et al. [5] :
where Proteins, TKN and NH 4 þ are expressed in g N.kgWW À 1 and 6.25 is the average conversion factor to estimate the protein content based on a N analysis. Then, carbohydrates content was considered being the residual fraction of VS outwards the sum of lipids and proteins. The dried fraction used to determine lipids content was also used for the modified Van Soest fibres analysis method, as described by Fisgativa et al. [1] . In this method, successive extractions with neutral detergent (NDF), acid detergent (ADF) and lignin acid detergent (ADL) are used to discretise the non-soluble organic matter into 5 fractions: water soluble OM (SOL W ) (determined as the difference between water extracted VS and raw waste VS), soluble in neutral detergent (SOL NDF ), hemicellulose-like OM (HEM), cellulose-like OM (CEL) and lignin-like OM (LIG). In this study the SOL W and SOL NDF were summarised in a unique SOL fraction (water and neutral detergent OM fraction).
Total NTK, total NH 4 þ , total phosphorus and total potassium were determined with the standard methods (NF EN 13342, NF EN ISO 11885). Cations and anions were analysed using a Metrohm 850 Professional Ionic Chromatography on liquid samples and dissolved phase.
